Starting from the rigid 0,C,0-coordinating ligand {2,6-[P(0)(0Et) 2 ]2-4-tert--BuC 6 H 2 }· the synthesis is described of the new tetraorganosilicon compound {2,6-[P(0)(0Et) 2 ] 2 -4-fe/tBuC6H2}SiPh 3 (1). The X-Ray study confirms this compound to exhibit a [4+2]-coordinate silicon with intramolecular Ο -Si contacts of of 3.158(2) A and 3.122(3) A, respectively.
Introduction
case of silicon only a few examples of intramolecularly hypercoordinated tetraorgano compounds with a C 4 Si-substituent pattern have been reported, which all include coordinative Ν -Si interactions.
1k_n However, less attention has been paid to compounds showing intramolecular Ο -Si, 1e > 4 S -Si, 5 and Ρ -Si 6 coordination. In a recent paper we introduced the new rigid O.C.O-coordinating ligand {2,6-[P(0)(0Et) 2 ]2-4-fe/t-BuC 6 H 2 }-and showed its potential for the synthesis of intramolecularly coordinated organotin compounds.
2c Among these compounds the tetraorganotin derivative {2,6-[P(0)(0Et) 2 ] 2 -4-ferf.-BuC6H 2 }SnPh 3 (2) was shown to contain a [4+2]-coordinate tin with weak intramolecular Ο -Sn contacts. In this communication we report on the synthesis and structure of its triphenyl silicon analogue.
Results and Discussion
{2 1 6-[P(0)(0Et) 2 ] 2 -4-fert.-BuC 6 H2}SiPh3 (1) was synthesized by the reaction of {2,6-[P(0)(0Et) 2 ] 2 -4-fe/t-BuC 6 H 2 }Li 2c with Ph 3 SiCI (eq 1). The crude product was purified by column chromatography and colourless single crystals were obtained from hexane at 0°C. The molecular structure of 1 is shown in Figure 1 and selected bond lengths and bond angles are listed in Table 1 
The X-Ray study of 1 reveals a [4+2]-coordinate silicon as it was found previously for the triphenyl tin derivative (2). The inner coordination sphere at silicon consists of three ipsocarbons of the phenyl groups and the ipso-carbon of the ligand backbone leading to a distorted tetrahedral arrangement as is demonstrated by C-Si-C angles of 103.5(2)-116.6(2)°. The coordination sphere is completed by two Ο -Si contacts of 3.158(2) A and 3.122(3) A, respectively. These bond distances are substantially longer than covalent Ο -Si bonds (1.60 -1.75 A), 6 but significantly shorter (12 -13%) than the sum of the van der Waals radii of Si and Ο (3.60 A). 8 For the related organotin derivative {2,6-[P(0)(0Et) 2 ] 2 -4-fe/t.-BuC 6 H 2 }SnPh 3 (2) two independent molecules 2a and 2b were found in the crystal lattice which are chemical identical in composition but differ in structure.
2c Both 2a and 2b have an even more distorted In comparison to the Ο -Si contacts in the silicon derivative 1 the intramolecular Ο -Sn interactions are somewhat stronger in 2a and 2b. This is also demonstrated by the Pauling type bond orders 9 for the Ο -Ε (Ε = Si, Sn) contacts which amount to 0.01 for 1, 10 and 0.03 -0.06 for 2 and is likely to be a result of the different radii of silicon and tin rather than of substantial difference in their Lewis acidity. The IR spectrum of 2 (KBr pellet) shows a slight decrease of v(P=0) to 1233 cm" 1 compared to 1,3-[P(0)(0Et) 2 ]2-4-te/i.-BuC 6 H 3 (v (P=0) = 1256 cm" 1 in nujol). However, in 1 the Ph 3 Si group has no influence on the v(P=0) (v(P=0) = 1254 cm -1 / KBr pellet) which demonstrates the Ο -Si contacts to be non-bonding. The oxygen atoms in 1, 2a, and 2b are placed in cis position with 0(1)-E-0(2) angles of 116.1(1)° (E = Si), 112.8(1)° (E = Sn), and 118.7(1)° (E = Sn*). The resulting overall coordination geometry in 1, 2a, and 2b can be described in terms of a bicapped tetrahedron. Such a pseudofacial arrangement of the donor groups was previously reported for the dihydridosilanes A 11 and B, 12 whereas in other pincer ligand containing compounds a meridional arrangement of the donor groups was observed.
13 '' 4 Me 2 . A comparable deviation was found for the corresponding bond angle in the (pentamethylethylenediamine)Li + -salt of the supermesityl carbanion C (114°). 15 It is known that the ipso angle in benzene derivatives is normally strongly reduced by donor substituents whereas it is weakly enlarged by acceptor substituents. 16 Thus, the reduced ipso angles in the ligand frame of 1, 2a, and 2b demonstrate the electron-donating nature of the Ph 3 E moities (E = Si, Sn) as it is concluded from the difference in electronegativity of carbon and the heavier group 14 elements. The potential of 1 and 2 as soft organometallic reagents in organic synthesis will be investigated in further studies. 20 All manipulations were performed under an argon atmosphere using standard Schlenk techniques. Solvents were dried by heating at reflux over the appropriate desiccants. Solution NMR spectra were recorded on a Bruker DRX 400 instrument. ^H, 13 C, 29 Si, and 31 Ρ NMR chemical shifts are given in ppm relative to SiMe4 ( 1 H, 13 C, 29 Si) and 85% H3PO4 ( 31 P), respectively. IR spectra were obtained from a Bruker FTIR IFS 113v spectrometer.
Synthesis of {2,6-[P(0)(0Et)2]2-4-tert.-BuC6H2}SiPh3 (1)
Ph3SiCI (1.90 g, 6.45 mmol) was added in small portions at -50°C to a suspension of {2,6-[P(0)(0Et)2]2-4-ferf.-BuC6H2}Li (2.10 g, 5.10 mmol) in diethylether. The mixture was stirred for 12 h during which it was warmed up to room temperature and then it was heated at reflux for 2 h. The resulting suspension was filtered in ord6r to separate the lithium chloride and the solvent was removed in vacuo. The crude product was purified by column chromatography (silica, EtOAc) giving 1.03 g of a light brown solid which was recrystallized from hexane to give 1 (420 mg, 8 %) as colourless crystals of m.p. 174-177°C. T H NMR (400.13 MHz, CDCI3): δ 0.92 (t, 12H, CH3); δ 1.41 (s, 9H, CH3); δ 4H, CH2); 4H, CH2); 9H, Hph); δ7.62 (dd, 6H, HPb); δ 8.05 (complex pattern, 2H, HPh Elemental analysis calcd for C 36 H4 6 0 6 P 2 Si: C, 65.04; H, 6.97. Found C, 65.40; H, 7.50 .
Crystallography. Intensity data for the colourless crystals were collected on a Nonius KappaCCD diffractometer with graphite-monochromated MoKa radiation. The data collection covered almost the whole sphere of reciprocal space with 360 frames via ω-rotation (Δ/ω = 1°) at two times 15s for 1 per frame. The crystal-to-detector distance was 3.0 cm. Crystal decay was monitored by repeating the initial frames at the end of data collection. Analyzing the duplicate reflections there was no indication for any decay. The structure was solved by direct methods SHELXS97 18a (Sheldrick, 1990) and successive difference Fourier syntheses. Refinement applied full-matrix least-squares methods SHELXL97 18b (Sheldrick, 1997) . The Η atoms were placed in geometrically calculated positions using a riding model and refined with common isotropic temperature factors for different C-H types ( The figures were created by SHELXTL-Plus 18d (Sheldrick 1991) . Crystallographic data are given in Table 2 , selected bond distances and bond angles in Table 1 . 
